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1	Introduction
This contribution provides self-interference analysis results for new adding x bands DL/2 bands UL with x=3, 4, 5 CA combinations in rel-16. 
For 3 bands DL/2 bands UL CA combinations, we analyze the impact to the 3rd own receiving band by the harmonics and IMD products from the dual uplink transmission. 
For 4 bands DL/2 bands UL CA combinations, we analyze the impact to the 3rd and 4th own receiving bands by the harmonics and IMD products from the dual uplink transmission.
For 5 bands DL/2 bands UL CA combinations, we analyze the impact to the 3rd, 4th and 5th own receiving bands by the harmonics and IMD products from the dual uplink transmission.
Based on the self-desense analysis, we propose that RAN4 needs to define the MSD requirements for only 3 bands DL/2 bands UL CA combinations since all of the self-desense problems were covered in low band CA combinations for 4 bands DL/2 bands UL CA and 5 bands DL/2 bands UL CA with self-desense problems.
****************** Start of the TP in subclause 5.1.5 of TR36.716-03-02 ************************
5.1.5	Summary of interference studies
Table 5.1.5-1 summarizes the CA band combinations with self-interference problems for LTE 3 bands DL and 2 bands UL CA.
Table 5.1.5-1: Summary of self-interference analysis for 3 bands DL/2 bands UL CA
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	Intermodulation to 3rd  band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_3A-11A-18A
	CA_3A-11A
	-
	5th IMD
	-
	FFS

	CA_3A-11A-26A
	CA_3A-11A
	-
	5th IMD
	-
	FFS

	CA_1A-3A-42C
	CA_1A-42C
	-
	-
	-
	N/A

	CA_1A-3A-42C
	CA_3A-42C
	-
	-
	-
	N/A

	CA_2A-4A-13A
	CA_2A-13A
	-
	4th IMD
	-
	FFS

	
	CA_4A-13A
	-
	4th IMD
	-
	FFS

	CA_4A-5A-13A
	CA_4A-13A
	-
	-
	-
	N/A

	CA_2A-2A-4A-5A
	CA_2A-5A
	-
	4th IMD
	-
	FFS

	
	CA_4A-5A
	-
	2nd, 5th IMDs-
	-
	N/A- 2nd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_4A-5A of TS36.101.

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	-
	4th IMD
	-
	FFS

	CA_2A-5B-66A-66A
	CA_2A-5A
	-
	4th IMD
	-
	FFS

	
	CA_5A-66A
	-
	2nd, 5th IMDs-
	-
	N/A2nd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_5A-66A of TS36.101

	CA_2A-5A-46D
	CA_2A-5A
	3rd Harmonic
	4th, 5th IMDs
	-
	 - No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- FFS for IMDs

	CA_5A-46D-66A
	CA_5A_46A
	-
	5th IMD
	-
	FFS

	
	CA_5A_66A
	3rd Harmonic
	4th, 5th IMDs
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- FFS for IMDs

	CA_2A-13A-66A-66B
	CA_2A-13A
	-
	4th IMD
	-
	FFS

	
	CA_13A-66A
	-
	4th IMD-
	-
	FFSN/A

	CA_2A-13A-48A-48C
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	-
	-
	2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.

	CA_13A-46D-66A
	CA_13A-66A
	3rd Harmonic
	4th, 5th IMDs
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- FFS for IMDs

	CA_2A-13A-46D
	CA_2A-13A
	3rd Harmonic
	4th IMD
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- FFS for IMD

	CA_1A-3A-38A
	CA_1A-3A
	-
	3rd IMD into B1
	-
	- 3rd IMD problem was already covered in Table 7.3.1A-0f:
2DL/2UL_1A-3A of TS36.101.

	CA_2A-12A-66A
	CA_2A-12A
	3rd Harmonic impact from B12 to B66
	-
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.

	
	CA_2A-66A
	-
	3rd IMD into B2
5th IMD into B66
	-
	- 3rd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_2A-66A of TS36.101.

	
	CA_12A-66A
	3rd Harmonic impact from B12 to B66
	4th IMD into B66
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.
- For 4th IMD into B66, no impact when considering fixed Tx-Rx band separation of 400 MHz in Band 66.

	CA_1A-3A-42D
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD problem was already covered in Table 7.3.1A-0g:3DL/2UL_CA_1A-3A-42A/CA_1A-3A of TS36.101.



Table 5.1.5-2 summarizes the CA_ band combinations with self-interference problems for CA_4 bands DL/2 bands UL CA.

Table 5.1.5-2: Summary of self-interference analysis for 4 bands DL/2 bands UL CA
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	Intermodulation to 3rd  band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_2A-13A-48C-66A
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	4th IMD into B66
	-
	- 2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_2A-13A

	
	CA_13A-66A
	2nd Harmonic
	4th IMD into B2
5th IMD into B48
	-
	- 2nd harmonic impact from B66 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A
- 5th IMD problem will be covered in 3DL_13A-48A-66A_2UL_13A-66A

	CA_2A-13A-48A-48A-66A
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	4th IMD into B66
	-
	- 2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A

	
	CA_13A-66A
	2nd Harmonic
	4th IMD into B2 
5th IMD into B48
	-
	- 2nd harmonic impact from B66 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.
- 4th IMD problem will be covered in 3DL_2A-13A-66A_2UL_13A-66A
- 5th IMD problem will be covered in 3DL_13A-48A-66A_2UL_13A-66A

	CA_1A-3A-8A-38A
	CA_1A-3A
	- 
	3rd IMD into B1
	-
	- 3rd IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.

	
	CA_1A-8A
	2nd Harmonic impact from B8 to B3
	4th IMD into B1
	-
	- 2nd harmonic impact from B8 to B3 was covered in Table 7.3.1A-0a of TS36.101.
- 4th IMD problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-8A of TS36.101.

	
	CA_3A-8A
	2nd Harmonic impact from B8 to B3
	2nd,3rd IMDs into B38
4th IMD into B8
5th IMD into B8
4th IMD into B3
	-
	- 2nd harmonic impact from B8 to B3 was covered in Table 7.3.1A-0a of TS36.101.
- MSD for 2nd and 3rd IMDs into B38 will be covered in 3DL_3A-8A-38A_2UL_3A-8A.
- 4th IMD into B8 problem was already covered in Table 7.3.1A-0f:2DL/2UL_3A-8A of TS36.101.
- In many cases, while the 2 UL channel pairing is indeed withing B3 and B5, IMD does not fall on the DL(TR36.860-12).
- 4th IMD into B3 problem was already covered in Table 7.3.1A-0f:2DL/2UL_3A-8A of TS36.101.

	CA_2A-46E-4T8A-66A
	CA_2A-48A
	3rd Harmonic impact from B2 to B46
	2nd, 3rd IMDs into B46
4th IMD into B2 and B66
4th IMD into B48
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for 2nd and 3rd IMDS into B46 since Reference sensitivity for CA with band 46 is specified in Table 7.3.1A-0eA of TS36.101.
- MSD for 4th IMD into B2 and B66 will be analyzed in 3 bands DL_2A-48A-66A_2 bands UL_2A-48A.
- MSD for 4th IMD into B48 will be analyzed in 2 bands DL/2 bands UL_2A-48A.

	
	CA_66A-48A
	2nd, 3rd Harmonic impact from B66 to B48 and B46, respectively
	2nd,3rd IMDs into B46
4th, 5th  IMDs into B48
5th IMD into B2 and B66
	
	- 2nd harmonic impact from B66 to B48 was covered in Table 7.3.1A-0a of TS36.101.-
 - No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for 2nd and 3rd IMDS into B46 since Reference sensitivity for CA with band 46 is specified in Table 7.3.1A-0eA of TS36.101.
- MSD for 4th and 5th IMDs into B48 will be analyzed in 2 bands UL/2 bands DL_48A-66A.
- MSD for 5th IMD into B2 and B66 will be analyzed in 3 bands DL_2A-48A-66A_2 bands UL_48A-66A.

	CA_1A-3A-41C-42C
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_1A-42C
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	
	CA_3A-42C
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41C-42A
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41A-42C
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_1A-42C
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd, 4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	
	CA_3A-42C
	2nd Harmonic impact from B3 to B42
	2nd, 4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.

	CA_1A-3A-41A-42A
	CA_1A-3A
	2nd Harmonic impact from B3 to B42
	3rd IMD into B1
4th IMD into B42
5th IMD into B41
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 3rd IMD into B1 problem was already covered in Table 7.3.1A-0f:2DL/2UL_1A-3A of TS36.101.
- 4th IMD into B42 problem was already covered in Table 7.3.1A-0g: 3 bands DL_1A-3A-42A/2 bands UL_1A-3A of TS36.101.
- 5th IMD into B41 problem was already covered in Table 7.3.1A-0g: 3bands DL_1A-3A-41/2 bands UL_1A-3A.

	
	CA_1A-42A
	-
	4th IMD into B1 and B41
	-
	- For 4th IMD into B1, no impact when considering fixed Tx-Rx band separation of 190 MHz in Band 1.
- For 4th IMD into B41, no need to study since B41 and B42 are always synchronized.

	
	CA_3A-42A
	2nd Harmonic impact from B3 to B42
	2nd ,4th IMDs into B3
5th IMD into B3
	-
	- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- MSDs for 2nd and 4th IMDS into B3 were already covered in Table 7.3.1A-0f.
-MSD for 5th IMD into B3 was already covered in TR36.714-02-02.



Table 5.1.5-3 summarizes the CA_ band combinations with self-interference problems for CA_5 bands DL/2 bands UL CA.
Table 5.1.5-3: Summary of self-interference analysis for 5 bands DL/2 bands UL CA
<Table will be added if there are proposed in related basket WID>
Based on the MSD test configuration as summarized in Table 5.1.5.1, 5.1.5.2, and 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3 bands DL/2 bands UL inter-band CA with IMD problems.

Table 5.1.5.4 Proposed 3 bands DL/ 2 bands UL inter-band CA REFSENS exceptions and test configurations
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_3A-11A-18A
	CA_3A-11A
	3
	1730
	5
	25
	1825
	5
	N/A
	FDD
	IMD5

	
	
	11
	1442.9
	5
	25
	1490.9
	5
	
	
	

	
	
	18
	823.7
	5
	25
	868.7
	5
	TBD
	
	

	CA_3A-11A-26A
	CA_3A-11A
	3
	1730
	5
	25
	1825
	5
	N/A
	FDD
	IMD5

	
	
	11
	1442.9
	5
	25
	1490.9
	5
	
	
	

	
	
	26
	823.7
	5
	25
	868.7
	5
	TBD
	
	

	CA_2A-4A-13A
	CA_2A-13A
	2
	1855
	5
	25
	1935
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	4
	1746
	5
	25
	2146
	5
	TBD
	
	

	
	CA_4A-13A
	4
	1750
	5
	25
	2150
	5
	N/A
	FDD
	IMD4

	
	
	13
	780
	5
	25
	749
	5
	
	
	

	
	
	2
	1860
	5
	25
	1940
	5
	TBD
	
	

	CA_2A-2A-4A-5A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	4
	1732
	5
	25
	2132
	5
	TBD
	
	

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	TBD
	
	

	CA_2A-5B-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	TBD
	
	

	CA_2A-5A-46D
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD-TDD
	IMD4

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5488
	20
	100
	5488
	20
	TBD
	
	

	
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD-TDD
	IMD5

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5276
	20
	100
	5276
	20
	TBD
	
	

	CA_5A-46D-66A
	CA_5A_46D
	5
	834
	5
	25
	879
	5
	N/A
	FDD-TDD
	IMD5

	
	
	46
	5491
	20
	100
	5491
	20
	
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	TBD
	
	

	
	CA_5A_66A
	5
	834
	5
	25
	879
	5
	N/A
	FDD-TDD
	IMD4

	
	
	66
	1770
	5
	25
	2190
	5
	
	
	

	
	
	46
	5208
	20
	100
	5208
	20
	TBD
	
	

	
	CA_5A_66A
	5
	846.5
	5
	25
	891.5
	5
	N/A
	FDD-TDD
	IMD5

	
	
	66
	1774
	5
	25
	2194
	5
	
	
	

	
	
	46
	5160
	20
	100
	5160
	20
	TBD
	
	

	CA_2A-13A-66A-66B
	CA_2A-13A
	2
	1860
	5
	25
	1940
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	66
	1736
	5
	25
	2156
	5
	TBD
	
	

	
	CA_13A-66A
	2
	1880
	5
	25
	1960
	5
	TBD
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	N/A
	
	

	
	
	66
	1762
	5
	25
	2162
	5
	
	
	

	CA_13A-46D-66A
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD4

	
	
	66
	1713.5
	5
	25
	2113.5
	5
	
	
	

	
	
	46
	5922.5
	20
	100
	5922.5
	20
	TBD
	
	

	
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD5

	
	
	66
	1727
	5
	25
	2127
	5
	
	
	

	
	
	46
	5800
	20
	100
	5800
	20
	TBD
	
	

	CA_2A-13A-46D
	CA_2A-13A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	46
	5374
	20
	100
	5374
	20
	TBD
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<End of TP> 

